Partially active HIV-1 Vif alleles facilitate viral escape from specific antiretrovirals.
The HIV-1 Vif protein counteracts the antiviral activity of the cytidine deaminases APOBEC3G and APOBEC3F. Natural variation in Vif may result in reduced efficacy against APOBEC3 proteins and in increased HIV-1 diversity. We speculated that this mechanism could facilitate viral escape from certain antiretroviral drugs. We analyzed the protease, reverse transcriptase and Vif sequences of viruses from plasma obtained from 92 HIV-1-infected individuals failing antiretroviral treatment and 65 antiretroviral-naive patients. Mutation K22H in Vif was more frequent in patients failing to antiretroviral compared to antiretroviral-naive patients. In-vitro experiments showed that mutant K22H failed to completely neutralize APOBEC3G. Upon infection of MT-2 cells, most of the K22H proviral clones encoded increased numbers of G-to-A mutations. Among these mutations, the lamivudine drug-resistance-associated mutation M184I in reverse transcriptase was detected in 25% of clones in the absence of any lamivudine exposure. In our population, among pretreated patients, 72% of K22H viruses versus 42% in WT K22 viruses harbored at least two drug-resistance-associated mutations in a GA/GG dinucleotide context. More specifically, K22H viruses harbored significantly more G16E and M36I in protease than in those isolated from pretreated patients harboring WT K22 viruses. This study provides evidence that patients experiencing virological failure frequently harbor Vif point mutants (i.e. K22H). Such Vif alleles lose their ability to counteract APOBEC3 proteins, leading to an increase of G-to-A viral mutations that can facilitate the emergence of some antiretroviral resistance mutations.